and low SES? That to me seems to be a major point of this study. Following on from that, it would be useful to have the Results section bring out more clearly the similarities and differences between students from Schools A and B. I don"t know whether the researchers have more information about the backgrounds of their interviewees, but if they do, that would be useful to allow the reader to understand more about how background affects motivation factors (that being a major point of the study to my mind). Minor points: Abstract: What are the "right" motivations? Would it be more accurate to say "autonomous" motivation? A couple of English errors e.g. "motivation for the medical study" should be "motivation for studying medicine" (p5 line 43) It might be nice to have a little more information about how the counsellors were asked to select students for interviewpresumably those they knew were considering applying for medicine?
REVIEWER

Mahboobeh Mafinejad Tehran University of Medical Sciences (TUMS), Iran
REVIEW RETURNED
25-Nov-2016
GENERAL COMMENTS
Comments to Authors This paper explores students' general perceptions of motivation to study medicine through semi-structured interviews. It is clear that time and energy has been dedicated to this study, and it has potential. However, this paper needs significant revisions in order to be suitable for publication. Revisions must first focus on describing the phenomenon of selecting medical study, how motivation can affect it, and the different experiences that students had.
1. The introduction states that 'we have the opportunity to study this in a setting where admission is changing from lottery-based to selection-based" -It is not clear what happens during this change and how effects on high school students" motivations for applying to medical school.
2. The authors state that 'this study has been done by using a qualitative approach, semi-structured interviews, but what is the overall research method used?
3. Three study counsellors and 24 students were interviewed. What is that rationale for these participants? How were these participants recruited? What were that criteria for conducting purposive sampling?
4. References in the methods section are needed to support the methodological approach and methods used.
5. In addition, what were the interview questions? For example, some sub-questions with participants may be how did they define the mechanism of motivation for applying medical school? What did these motivation consist of? With your study, provide more information about the students and their experiences, and then share their perceptions.
6. In this study, what strategies were used to ensure the trustworthiness of the qualitative findings?
7. Part of our goal as researchers is to describe the systematic process used when collecting and analyzing the data. While there is a reference to a general guide to qualitative research, it is important to deeply explain the specific approaches the researchers used to analysis the data? It would be helpful to summarize the process used when analyzing the data as a table by providing some quotations in each step (Categories and subcategories).
8. Are there differences in study counsellors and student perceptions? The differences are not clearly presented.
9. Overall, many ideas are included in a paragraph, which makes it very difficult for readers to grasp the key ideas being reported in the discussion. Major revisions are required to break down the key points and present the data in a more coherent manner. This might require a focusing on parts of the data in more detail.
VERSION 1 -AUTHOR RESPONSE
Reviewer #1 (Katherine Woolf): Comment: Thank you for the opportunity to read this interesting and useful study about the motivation to study medicine among students attending two types of high school in the Netherlands. As the authors point out, there are relatively few of these types of studies looking at the perceptions of potential applicants to medicine, yet they play an important role in understand the underrepresentation of certain sociodemographic groups at medical school. This study will contribute to the literature on widening access and selection into medical school. In general this is a well-written study. The introduction provides a useful overview of the relevant literature. The methods are generally well described, and include details about ethics. The analysis used a theoretical framework while allowing themes to emerge from the data, which was appropriate and useful. The quotes in the results section are illuminating. The discussion is clear and well structured.
Authors" response: We thank the reviewer for her kind comments and positive evaluation of our research and paper.
Comment: It would be helpful if the authors were clearer about the study aims in the Introduction: "The current study is an attempt to shed light on what happens among the applicant pool" (p5) is too vague -what does "what happens" mean? Similarly Research question 3 on p 7 need to be clearer about what "selection" means. Furthermore, the sentence in the same paragraph "The findings may provide clues as to whether underrepresentation of certain students results from students refraining from applying to medical school because of a decrease in their motivation due to selection" suggests that the study is aiming specifically to understand how motivation is influenced by selection, although it is not clear what "selection" means in this context. After reading the results it became clear this meant the selection methods used by medical schools, but this wasn"t clear before then. Authors" response: The sentence on page 5 has been rephrased as "The current study is an attempt to shed light on how high school students, i.e. the medical school applicant pool, decide whether to apply to study medicine and whether the presence of selection processes influences their motivation." Research question 3 on page 7 has been rephrased so that it better reflects the meaning of selection. It now reads: "What is the role of selection processes used for medical school admissions in high school students" motivation for studying medicine?" Furthermore, "selection" has been rephrased in many occasions as "selection process" throughout the manuscript for the same purpose, especially in the introduction section.
Comment: In addition, Research question 2 needs to be clearer what "mechanism" means -I am guessing from the Introduction that it means "the interplay between different motivations" but I"m not sure.
Authors" response: Mechanisms in the context of research question 2 refers to the factors that play a role in how the different types of motivations are formed. Therefore, research question 2 has been rephrased as follows: "Which factors play a role in reaching these different types of motivation?" Comment: Should there be a research question about how and why motivations differ between people from different groups e.g. for people from high and low SES? That to me seems to be a major point of this study. Following on from that, it would be useful to have the Results section bring out more clearly the similarities and differences between students from Schools A and B. I don"t know whether the researchers have more information about the backgrounds of their interviewees, but if they do, that would be useful to allow the reader to understand more about how background affects motivation factors (that being a major point of the study to my mind). Authors" response: Because this was an explorative study of the factors that influence motivation for studying medicine we did not intend to make comparisons between different types of students. We recruited students with various backgrounds to get insight into a variety of factors that influence students" motivation for studying medicine. The indications for differences and inequalities between students due to their backgrounds arose during the course of the research. Therefore, we did not include a comparative research question. We have, however, added part of this reasoning to the discussion section: "In addition, in this explorative study we found indications for differences and inequalities between students due to their backgrounds. In future research, the findings with regard to the (formation of the) different types of motivation for studying medicine and the extent to which the identified factors discourage students from applying could be compared for students with different background characteristics." In addition, we have tried to highlight the similarities and differences between students from the two schools more clearly in the results. We don"t have more precise background information of the participants in our study. Additional background information will definitely be taken into account in the quantitative study that is a follow up of this study.
Comment: Minor points: Abstract: What are the "right" motivations? Would it be more accurate to say "autonomous" motivation? A couple of English errors e.g. "motivation for the medical study" should be "motivation for studying medicine" (p5 line 43) It might be nice to have a little more information about how the counsellors were asked to select students for interview -presumably those they knew were considering applying for medicine?
Authors" response: The "right" motivations indeed refers to autonomous motivation. This has been changed in the manuscript. Throughout the manuscript, "motivation for the medical study" has been replaced by "motivation for studying medicine" and "motivation to study medicine".
Reviewer #2 (Mahboobeh Mafinejad): Comment: This paper explores students' general perceptions of motivation to study medicine through semi-structured interviews. It is clear that time and energy has been dedicated to this study, and it has potential. However, this paper needs significant revisions in order to be suitable for publication. Revisions must first focus on describing the phenomenon of selecting medical study, how motivation can affect it, and the different experiences that students had.
Authors" response: We thank the reviewer for the kind remarks. We think that the use of the term "selection" on its own has caused some confusion. We have therefore added more context (selection processes instead of selection) throughout the manuscript.
Comment: 1. The introduction states that 'we have the opportunity to study this in a setting where admission is changing from lottery-based to selection-based" -It is not clear what happens during this change and how effects on high school students" motivations for applying to medical school.
Authors" response: The setting has been explained better: "We now have the opportunity to study this in a setting where admission is changing from lottery-to selection-based. In the lottery, all applicants had a chance to be admitted and the chances of admission increased parallel to applicants" preuniversity grade point average, while in selection only the top ranked applicants based on cognitive and non-cognitive selection criteria are admitted."
Comment: 2. The authors state that 'this study has been done by using a qualitative approach, semistructured interviews, but what is the overall research method used? Authors" response: The overall research method used was a phenomenological approach. This has been added in the Methods section. "We took a phenomenological approach, and the aim was to understand the complex world from the point of view of those who live it, i.e. the subjective experiences of high school students during their study choice process."
Comment: 3. Three study counsellors and 24 students were interviewed. What is that rationale for these participants? How were these participants recruited? What were that criteria for conducting purposive sampling?
Authors" response: The three study counsellors were the study counsellors that were involved in the guidance of students from grade 3 to 6 at the included schools. We included the study counsellors to gather information about which elements they identified in students" study choice processes (e.g. parental influence), which yielded topics to address in the subsequent interviews with students and to gather information about the composition of the schools" student populations and the way study choice counselling was organised. This is described in the "Procedure" paragraph in the Methods section. The students were recruited by the study counsellors. We have added information about this process in the "Procedure" paragraph. "The study counsellors purposively recruited students they knew considered or had considered studying medicine to participate in the study." Sampling occurred in two steps. First, we purposively sampled one school in a predominantly White part of the city with the highest average disposable income per household and one school in an ethnically and culturally diverse part of the city where the average disposable income per household is substantially lower to include students with a variety of background characteristics. Second, we included students from grades 3 to 6 because these students are in different phases of their study choice process. This is described in the "Participants" paragraph in the "Methods" section.
Comment: 4. References in the Methods section are needed to support the methodological approach and methods used. Authors" response: We have added references to support our phenomenological approach, template analysis and open coding.
Comment: 5. In addition, what were the interview questions? For example, some sub-questions with participants may be how did they define the mechanism of motivation for applying medical school? What did these motivation consist of? With your study, provide more information about the students and their experiences, and then share their perceptions.
Authors" response: We thank the reviewer for the comment. The interview guide used in the interviews with the students has been included in the manuscript. We believe that the interview questions in our interview guide probed into the participants motivation and helped find answers to all the questions posed here by the reviewer. The information about the students is included in table 3. Their experiences and perceptions were taken care of during the data analysis and this has been described in detail as an answer to comment 7. That is, by including examples of the steps in our data analysis.
Comment: 6. In this study, what strategies were used to ensure the trustworthiness of the qualitative findings? Authors" response: In the "Data analysis" paragraph in the Methods section, we describe that there were two coders. We acknowledge that while using SDT as a theoretical framework for our analysis allows for a deeper understanding of motivation for studying medicine, this particular focus may also cause us to miss out on other relevant aspects. We tried to keep this to a minimum by keeping notes, memos, of findings outside our theoretical framework that seemed relevant for understanding the mechanisms. We have added that the findings were discussed and agreed upon among the research team. In addition we used the COREQ checklist as an assurance of the quality of our work and included this as a supplementary file.
Comment: 7. Part of our goal as researchers is to describe the systematic process used when collecting and analyzing the data. While there is a reference to a general guide to qualitative research, it is important to deeply explain the specific approaches the researchers used to analysis the data? It would be helpful to summarize the process used when analyzing the data as a table by providing some quotations in each step (Categories and subcategories).
Authors" response: We have included examples of the steps in our data analysis in the text. We think that this is the best way of doing it. "The different motivation types (intrinsic motivation, identified regulation, introjected regulation and external regulation) formed the basis for a coding template for students" reasons to pursue a medical career. The quotations were first identified as expressions of a particular motivation type (e.g. intrinsic motivation) and further categorized (e.g. scientific interest). Open coding was conducted to identify the factors that influenced students" motivation in a positive or negative manner. Factors identified in quotations were first categorized as factors of influence, next (if possible) as positively or negatively influencing factors, and finally according to the topic (e.g. selection) and subcategory (e.g. CV building)." Comment: 8. Are there differences in study counsellors and student perceptions? The differences are not clearly presented.
Authors" response: As the main focus of the study was the perceptions and experiences of the students, we mainly focused on their perceptions in the Results section. There was one aspect in which the study counsellors" and students" perceptions seemed to differ, i.e. parental influence. We have added this in the Results section as follows: "Parental influence was reported by the study counsellors as one of the most important factors influencing students" study choices. Parents seem to stimulate their children to make their own choice, although at the same time strongly conveying their expectations to their children. Parents may have a stronger influence than is perceived by students and students" need for autonomy may therefore be less satisfied than they perceive it to be." We also added it to the Discussion section as follows: "In addition, the influence of parents on students" motivation for studying medicine was rather unclear. The study counsellors" and students" perceptions with this regard seemed to differ. Including parents in the study might have provided more evidence about their role in students" study choice process." Comment: 9. Overall, many ideas are included in a paragraph, which makes it very difficult for readers to grasp the key ideas being reported in the discussion. Major revisions are required to break down the key points and present the data in a more coherent manner. This might require a focusing on parts of the data in more detail.
Authors" response: The Discussion section has been restructured into the following paragraphs: principal findings, implications of the study, strengths and weaknesses of the study and further research.
We would like to thank the reviewers again for the in-depth review of our paper. We believe that the revisions suggested really helped to improve our paper. Please let us know if any more changes are required and we would be happy to address these. We hope you will accept our paper for publication in BMJ Open.
VERSION 2 -REVIEW
REVIEWER
Katherine Woolf UCL Medical School, United Kingdom REVIEW RETURNED 26-Jan-2017
GENERAL COMMENTS
Thank you for the opportunity to read this revised MS. It is much improved. I still have a few small suggestions, but am generally satisfied.
I suggest the following changes:
-Research questions. None of these refers to differences between underrepresented/minority applicants and well-represented/majority applicants, when in fact that is, to me, the most important part of this study, and needs its own research question. Research question 3 could be subsumed into Research question 2 since in the results it's presented as one of the factors influencing motivation.
-Abstract. Objective is too long and complex and doesn't reflect the research questions (which, as mentioned above, don't address the issue of underrepresentation). I would cut it down to "To explore high school students' motivation for applying to study medicine", but also add in something about comparing motivation by the type of school attended or student background. Participants: this is a bit confusing because you didn't purposively sample the counsellors I don't think. Also, the counsellors' results are not presented. I would restrict this to the students.
-Introduction. p6 line 20. This idea that motivation can shift from autonomous to controlled is confusing here because it brings up all sorts of questions about whether high school students' motivation at application is relevant to their motivation throughout medical school and throughout their practice as a doctor. I think this is more relevant in the discussion when you can talk about about how to change motivation from controlled to autonomous.
-Methods. p8 line 33: "...interaction between the researcher and the researched is crucial". Crucial to what? I don't understand. p9 line 58: Would be helpful to know how many were approached as well as how many dropped out. p10 line 9. I like this idea about a graph but didn't understand which time period students were asked to represent on this graph, and couldn't see it in the interview schedule.
-Discussion. As mentioned above, it would be helpful to include explicitly in the discussion the idea that motivation can shift along the self determination continuum, and then consider the implications of that. Currently, there seem to be mixed messages about this. For example, the idea of creating an interview guide for counsellors seems to imply that students' motivation is fixed and students should be helped to choose a career that reflects their 16 year old motivation. You later go on to discuss how knowledge of how motivations for applying to medical school can help motivate medical students to opt to enter specialties that are especially needed, but this seems like a big leap since motivation can presumably change considerably from application to when doctors choose a specialty. But then you describe how internships can facilitate autonomous motivation, suggesting motivation can be changed. Some greater clarity on how fixed and changeable motivation is would be helpful here.
REVIEWER
Mahboobeh Mafinejad Tehran University of Medical Sciences (TUMS) REVIEW RETURNED
17-Feb-2017
GENERAL COMMENTS
Thank you for making suggested revisions. I have reviewed your manuscript in detail and can see that you have clearly worked extremely hard on this. Most of comments are addressed by authors. But some minor points:
• It would highly suggested to revise your title as it involve your main research method (a qualitative study) instead of the method of data gathering (an interview study).
• When was the study conducted? (Please mention in abstract section)
• Ethical issues related to audio recordings should be mentioned in method section.
• It would suggested to present trustworthy findings in terms of dependability and confirmability, credibility and transferability criteria (for example Guba criteria).
• It is better to present the table of findings consisting of categories, subcategories, sample of codes and meaning unites to grasp data in whole.
VERSION 2 -AUTHOR RESPONSE
Reviewer #1 (Katherine Woolf): Comment: Thank you for the opportunity to read this revised MS. It is much improved. I still have a few small suggestions, but am generally satisfied. Authors" response: We thank the reviewer for her kind comment and respond to the remaining suggestions for improving the manuscript below.
Comment: Research questions. None of these refers to differences between underrepresented/minority applicants and well-represented/majority applicants, when in fact that is, to me, the most important part of this study, and needs its own research question. Research question 3 could be subsumed into Research question 2 since in the results it's presented as one of the factors influencing motivation. Authors" response: We replaced research question 3 with a question addressing the differences between different types of students. Previous question 3: What is the role of selection processes used for medical school admissions in high school students" motivation for studying medicine? Current question 3: Do factors playing a role differ for students with different background characteristics?
Comment: Abstract. Objective is too long and complex and doesn't reflect the research questions (which, as mentioned above, don't address the issue of underrepresentation). I would cut it down to "To explore high school students' motivation for applying to study medicine", but also add in something about comparing motivation by the type of school attended or student background. Authors" response: The objective has been rephrased as follows: To explore high school students' motivation for applying to study medicine and the factors that influence this. To find explanations for underrepresentation of minority students in medical education, descriptions of motivation of students with different background characteristics were compared. Comment: Participants: this is a bit confusing because you didn't purposively sample the counsellors I don't think. Also, the counsellors' results are not presented. I would restrict this to the students. Authors" response: We removed the part about the study counsellors as per the reviewer"s suggestion.
Comment: Introduction. p6 line 20. This idea that motivation can shift from autonomous to controlled is confusing here because it brings up all sorts of questions about whether high school students' motivation at application is relevant to their motivation throughout medical school and throughout their practice as a doctor. I think this is more relevant in the discussion when you can talk about about how to change motivation from controlled to autonomous. Authors" response: This sentence has been removed from the Introduction, rephrased and moved to the Discussion, p20: SDT posits motivation along a continuum and this can change from the autonomous to the controlled type and vice versa. [33, 34] Comment: Methods. 1) p8 line 33: "...interaction between the researcher and the researched is crucial". Crucial to what? I don't understand. 2) p9 line 58: Would be helpful to know how many were approached as well as how many dropped out. 3) p10 line 9. I like this idea about a graph but didn't understand which time period students were asked to represent on this graph, and couldn't see it in the interview schedule. Authors" response: 1) We have added to the sentence, which now reads: We conducted interviews because interaction between the researcher and the researched is crucial to come to an understanding of meanings.
2) We added the following to the paragraph on Procedure in the Methods section: All invited students participated and none dropped out of the study.
3) We have added that the graph was drawn for the time period from the moment they considered medicine as a possible study choice. It now reads: At the end of the interview, students were asked to draw a graph showing how their motivation had increased and/or decreased over time from the moment they considered medicine as a possible study choice and to write down when and why changes occurred. This element of the interview has also been added to the interview guide (Table 2) .
Comment: Discussion. As mentioned above, it would be helpful to include explicitly in the discussion the idea that motivation can shift along the self determination continuum, and then consider the implications of that. Currently, there seem to be mixed messages about this. For example, the idea of creating an interview guide for counsellors seems to imply that students' motivation is fixed and students should be helped to choose a career that reflects their 16 year old motivation. You later go on to discuss how knowledge of how motivations for applying to medical school can help motivate medical students to opt to enter specialties that are especially needed, but this seems like a big leap since motivation can presumably change considerably from application to when doctors choose a specialty. But then you describe how internships can facilitate autonomous motivation, suggesting motivation can be changed. Some greater clarity on how fixed and changeable motivation is would be helpful here. Authors" response: To prevent confusion about whether motivation is fixed or can be changed, we have now explicitly stated In the Discussion that motivation can change (p20/21): SDT posits motivation along a continuum and this can change from the autonomous to the controlled type and vice versa. [33, 34] Furthermore, we have added to the part about how the interview guide can be of use for facilitating a study choice (or specialty choice) based on autonomous motivation: This way, the motivation for choosing a study can be determined and when the controlled type of motivation is dominant, the student can be stimulated to choose a study based on autonomous motivation.
Reviewer #2 (Mahboobeh Mafinejad):
Comment: Thank you for making suggested revisions. I have reviewed your manuscript in detail and can see that you have clearly worked extremely hard on this. Most of comments are addressed by authors. Authors" response: We thank the reviewer for his kind comment and respond to the remaining suggestions for improving the manuscript below.
